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currence of new vertebral fractures and serious adverse events
was not observed.
Conclusions: Both RIS + VD3 (alfacalcidol) therapy and RIS +
VK2 (menatetrenone) therapy increased the BMD and inhibited
bone resorption similarly to RIS monotherapy in patients with
primary osteoporosis. In this study, RIS + VK2 therapy was
suggested to reduce the inhibition of bone formation compared
with RIS monotherapy, and was thus considered to be more
effective for improving bone strength.
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Purpose: The N-propeptides of both type IIA (+ exon 2) and
type IIB (- exon 2) procollagen contain the classic integrin bind-
ing sequence RGDRGD encoded by exon 6. This sequence is
conserved across species, indicating potential biological function.
A substantial and persuasive body of data supports the view that
integrins play a critical part in the pathogenesis of arthritic dis-
eases by participating in cell migration, apoptosis and other cel-
lular processes. The goal of this study was to determine whether
the integrin-binding domains of type II procollagen are functional.
Methods: Total RNA was isolated from 54-d human fetal embry-
onic tissue. RT-PCR was carried out to obtain cDNAs encoding
the type II collagen N-propeptides. The cDNAs were cloned into
pGEX-4T-2 vector and GST fusion proteins were expressed in
bacteria. Human Chondrosarcoma cell line (hCh-1) was main-
tained in RPMI-1640 supplemented with 10% FBS and grown at
37°C in a humidified, 5% CO2 atmosphere. Cell adhesion assays
were performed using a spectrometric method. Site-directed mu-
tagenesis was carried out using a QuickChange Kit (Stratagene)
to mutate the RGDRGD sequence to RADRAD in exon 3-8.
Primary antibodies were used in immunofluoresent staining to
detect exon 2, exon 3-8, integrin β3, F-actin, SR nuclear proteins
and Lamin B. Cells were incubated with N-propeptides at 37°C
for 2 hours, fixed with 4% formaldehyde, permeabilized in 0.2%
Triton X-100, and blocked by serum. Staining was detected with
flurophore-conjugated secondary antibodies and visualized by
confocal microscopy.
Results: Proteins encoded by exon 3-8 and exon 2-8, but not
by exon 2 alone, promoted human chondrocyte attachment in a
concentration-dependent manner (Fig. 1). Mutation of two RGD
Fig. 1. Concentration-dependent attachment of hCh-1 cells. Plates were coated
with different concentration of proteins and hCh-1 cells were culture in the plate
for adhesion assay.
Fig. 2. Internalization of Type II N-propeptides hCh-1 cells were plated in glass
slides and incubated with N-propeptides. Immunofluorescent staining was per-
formed with flurophore conjugated antibodies and visualized by Confocal Mi-
croscopy.
triplets in Exon 3-8 recombinant protein reduced cell attachment
to insignificant levels. In addition, the synthetic peptide RGD,
but not RAD, inhibited the ability of N-propeptide to promote
cell attachment. GST pull-down assay showed that type IIB N-
propeptide interacted with integrins αVβ3 and αVβ5, but not α1β1,
α5β1 or α3β1. The integrin-mediated interaction induced actin
polymerization and subsequent internalization of N-propeptides
of both type IIA and IIB. Although the endocytosis of both IIA and
IIB N-propeptides occurred, there are differences in the intracel-
lular localization patterns between these spliced forms (Fig. 2).
The binding of N-propeptides also induced internalization of in-
tegrin beta3, indicating that the integrin-dependent cell adhesion
to the type II collagen N-propeptides promotes integrin recycling.
Conclusions: Our data show for the first time that the collagen
N-propeptide functions in cell signaling. This RGD-dependent
signaling is clearly functionally different from the fibrillar colla-
gen binding to α1β1, α2β1, α10β1 and α11β1 integrins that do
not bind RGD. Endocytosis of both IIA and IIB N-propeptides
occurred after their binding to the cell surface. The integrin β3
was also internalized following the binding of N-propeptide to cell
surface, suggesting that the integrin-dependent cell adhesion to
the Type II collagen N-propeptides may trigger the signaling ma-
chinery involved in integrin recycling. Overall, the ability of the
type II procollagen N-propeptides to bind, internalize and signal
via integrins could be a critical biological function for correct
development of collagen tissue.
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Purpose: In this study we i) followed Notch-1 protein levels in
human mesenchymal stem cells (hMSC) pellet cultures and ii)
tested the hypothesis that commonly employed pro-chondrogenic
factors (TGFb3, BMP6, dexamethasone) aid in the suppression
of Notch protein levels in hMSC and adult human articular
chondrocytes (AHAC).
Methods: Cell source: hMSC were derived from bone mar-
row aspirates (approval by human subjects committee). AHAC
were isolated via collagenase digestion. Pellet cultures: Each
hMSC pellet was made with 2.5x105 cells in 15ml polypropylene
tubes with chondrogenic medium (Cambrex) supplemented with
10ng/ml TGFb3 (Cambrex) and 500 ng/ml BMP6 (R&D Sys-
tems). Medium changes were made every 2-3 days. Pellets were
harvested for western blotting and RT-PCR on days 2, 4, 8 and
